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Software and Services for the Quality Management
for Traffic Data (QUATRA)

Duration: 01/10/2011 - 30/09/2013 (24 months)
Budget: EUR 290.000
Coordinator: nast consulting ZT GmbH, Austria

Friedrich Nadler
e-mail: office@nast.at

Partner: Transver GmbH, Germany
Martin Rose
e-mail: rose@transver.de
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Content of the presentation

main project objectives (reminder)
progress report on research method
results of the literature review

works carried out (model and software development, workshops)
next steps
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Development of two tools for quality management

1. procedures and software tools will be developed to measure and
estimate online the quality of incoming traffic data on freeways
(for control centres)

2. furthermore a comparable service — offline — will be developed for
urban traffic data (for cities and transport authorities)
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The research method includes the following steps

o state-of-the art analysis J
e development of the strategy for data evaluation C/
o development of algorithms and logic enquiries C/

o tests with historical data _
ongoing
e software development (applications, architecture)

o field tests not yet started

e analysis of test results
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Results literature review

e oObjective: input of existing data quality evaluation for QUATRA
e technical approaches (check of specific data features)

e traffic engineering approaches (traffic flow fundamentals)

e guidelines and standard procedures (specifications)

e standardised systems and tools (developed/used at present)

e several interesting approaches identified
e integration of tests and methods depends on available data (levels)
e (details included in development of indicators and criteria
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Works carried out

e development of the strategy for data evaluation

o definition of indicators and criteria

o finalisation of test sections and data sources (freeways)
e workshops with road authorities

e development of statistical and logic procedures

o development of the software platform (until 06/2013)

e selection of use cases for the freeway tool
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Strateqgy for data evaluation

e combination of indicators and statistical model
(Local/Global/Plausibility indicators)

e identification of “incidents”

e substitution of erroneous data based on historic traffic data

P
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Selection of indicators and criteria

e two stage process

o first stage: project partners evaluated results of literature review
separately

e second stage: interpretations and findings of both partners were
shared and discussed

o definition of joined approach for definition of quality checks and
model development
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indicators and criteria
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Test sections on freeways

e Austria: sectionsonS 1, A 12
e Germany: sectionson A8, A9, A99
e Switzerland: no test sections

Test sections in urban areas

e Austria: Vienna
e Germany: Bremen
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Workshops with authorities

e Toll system data could be used for evaluation purposes
o Check and substitution of speed data vital for traffic guidance
e User friendliness of the product very important
e Automated expert system could provide major benefit
e Labelling of erroneous data for statistics very important
(also in case of road works, accidents...)
e Online focus very important
o Interface for road works database would be benefical
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Local indicators

e Missing data: number or ratio of missing data sets
e Failure messages : number or ratio of data sets with failure
message “255” generated by the detector itself

Global indicators

e Conservation of flow: ratio of humber of vehicles at neighbouring
measurement cross sections under consideration of inflow and
outflow at ramps (different vehicle categories)
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Plausibility indicators

o MIl:
o M2:
o M3:
o M4:
o MS5:
o M6:
o M7:
o MS:
e MO:
e MI10:

QKfz=0 = (QLkw =0 UND QPkw = 0)

QKfz - QLkw = 0 = (QPkw =0 UND VPkw = 255)
QLkw = 0 = VLkw = 255

QPkw =0 = VPkw = 255

QKfz > QLkw

QKfz - QLkw > 0 = 0 < VPkw

QKfz >0 = 0 < VKfz

QLkw >0 = 0 < VLkw

0<t<T

QKfz =0 = 0 < VGrenzKfz(t) = VGrenz, Kfz(t-T)

P
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Plausibility indicators

e MI11:
e M12:
e M13:
e M14:
e M15:
e Milé6:
e M17:
e MI18:
e MI19:
o M20:
o M21:
o M22:

VKfz > VGrenz = B < Bgrenz
QKfz,min < QKfz < QKfz,max
QPkw,min < QPkw < QPkw,max
QLkw,min < QLkw < QLkw,max
VKfz,min < VKfz < VKfz,max
VLkw, min < VLkw < VLkw,max
VPkw,min < VPkw < VPkw,max
VGrenz,Kfz,min < VGrenz, Kfz < VGrenz,Kfz,max
Bmin < B < Bmax

VPkw,links > VPkw,rechts
VAusfahrt < VAusfahrt,grenz
QLkw,rechts > QLkw,links

P
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Statistical model

e In order to decide whether detector measurements are likely to be
faulty a general regression model is developed

e Statistical information of historical data is generated and used
e Prediction intervals are generated

e Value prediction based on linear combination of independent
variables of the data set

e Optional: pre-imputation of missing values for both the dependent
variable as well as independent variables

P
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Statistical model — data analysis

model development
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Statistical model — data analysis
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Statistical model — example for input data

o Jog(tNetto): logarithm of variable net time gap

(mean net gap between vehicles measured in 1/10 seconds)
o classV A: indicator of traffic volume defined as ranges
Weekday and hours. factor variable specifying weekday
(monday to sunday)
VPKIW: mean velocity of cars
lane. indicator of lane
sector: indicator of sector
Ist: information provided by overhead displays
(hazard, queuing, pollution, speed restrictions)

Example for enguiry code definition

qK FZ ~ log(tNetto) + classV A + weekday + vPKW + lane + sector + hour + [st

P
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Statistical model
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30 40 50 60 70 In L. Moutinho and G. D. Hutcheson
The SAGE Dictionary of Quantitative
. Management Research
Variable X Pages 224-228.

P

———



road — <[\ net model development

Statistical model - identification of detector failure

e observed and collected values of humber of vehicles for a given
time interval at a specific lane on a given sector as well as the
predicted number of vehicles for the exactly same time, lane and
sector are available

o Identification of detector failure based on two assumptions

1) the observed (measured) number of vehicles must lie within its
corresponding prediction interval given by the results of the
regression model

2) the observed (measured) number of vehicles must lie within
the range of the 2.5% and 97.5% percentile (normal range) of
the distribution of humber of vehicles for a given sector, lane,
hour and hour of the day based on historical information

P
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Statistical model - additional features

e Additional check of robust measures of location and deviance:
median values, robust measurement of dispersion for specific
sector, lane and hour of the day

P
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Software Development - basic functionalities

e Daily calculation of quality indicators for all relevant detection sites
o (lear visualisation of quality indicators

e Plot of tables and diagrams

e Labelling of erroneous data in accordance to defined thresholds

e Functions of the user interface

e Selection of locations (freeway, chainage, lane, detector)

e Time section

e Visualisation of the road sections (no. of lanes, ramps, detector
location)

P
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Basic functionalities

e Visualisation and export of indicators, tables und diagrams
e Dynamic window management (online tool)

e Selection of visualised indicators

e Display of thresholds

o Display of calculation parameters

e Diagram configuration

e Print, export, help, program settings

P
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Locatlon Selectlon Infrastrukturauswahl

Strecke - Messguerschnitt - Detektar:

Infrastrubkdur || Auswahl:
o= [w] A3 Mitte FR_Mard Alles
A3_Mitte_FR_S0d
A3_Mord_FR_Mord
&3 Mord_FR_S0d
A3_SOd_FR_Mard
A3_S0d_FR_S0d
AB_FR_COst
AB_FR_\est
ATO_FR_Ost
AYOD_FR_Vest

AT Mard _FR_Mard
ATI_Mord_FFR_S0d
AT3I_SOd_FRE_Maord
A73_50d_FR_S0d
AT_FR_Mord
AT_FR_Sid
AS_Mitte_FR_Mord
AD_Mitte_FR_S0d

AS_Mord_FR_Mord - | Abbrechen

Michts

YT YYOTYTOYTOYTOYTOYTOYTOYTOYTOYTOYOYTOTOR

P
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Time selection

Zertauswahl

Lintersuchungszeitraum

Draturm: LIhrzeit {Stunde):
vorn: |e.0z.z010-H03@| | 00}
Craturm: LIhrzeit (Stunde):

August |v|—| 2007— & |4|Z|23 -

Mo Di M Do Fr Sa So
3 1 3|4 5}
2|6 |7 |89 101112
3|13 |14 |13 16 |17 |15 |19

4 (20021 122123124 25|26 H
B0 e o o <comfortable calendar selection

il

Abbrechen

P
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Indicators

Date  Wisualisierung Berechnung Optionen  Angicht Fenster Hitle
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Indicators

Datel Visualisierung Berechnung Qpionen Ansicht Fenster Hife
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Indicators

Datel Visualisierung Berechnung Oplionen Ansicht Fenster Hilfe

software development
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anmerA co =naTaniann Turt mwrureant 3 emn Tos e Tantsaven TrmaTi7s Trava = T = ToinasTiseToan e
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road = <[\ net software development

Indicators

Datei Visualisieung Berachnung Oplionen  Ansicht Fenster  Hilfa
H EH &2
A3_Mitte_FR_Nord | A3_Mitte_FR_Sud | W3_Mord_FR_Mord | A3_Mord_FR_Sud | n3_Stiel_FR_Maord | A3_Sud_FR_Sud

3

S D1 SW HF S350 535 g

2
E

AEi_FR_West | &

=

&
=

-
M| W HFSHO
L,

F“:’“F"l'“l""'ﬂ"“l““ﬁ'l"??.”ﬂl'

'
L] $-WHF5:II1&
D W HF ST
MDD W HF SXEL 18
MD)W HF S30.80
L) W HF SIS
Ml W HF 5042 0
LG W WF S
M
MDD S HF )80
M W HF 53800
L0 W HESIST 8 |
)W HF 5380 T
Ml W HF 34T
MDD W HFSITO8T &
T W HF 517302
S HFEITT 4 5 g
Ml W HF SIS |
MG T HF SIS
Y S WF ST &
D S HF S 840
) W HF 3008 & E

LW P

Hetin u'"’ScMrﬂch A% ?&01 b A5 77 $¢hlm"tld A5 T Michstadt Nord L1 ] Hoihﬂlﬂ@ﬂ@ﬂm ASEZ Edan uol\-P rayanaurash ﬂSS“Ef‘!"nn—lt nanlohe (B4
AS 76 Wieranthebd (B288) A5 76 Pommentalien (B505) WG 81 Edanganast A5 B Himbe
A5 82 EAangen-F iiuaniueech ASBS Nulﬂbi|37
B3 Krauz Pt Edungen (473 ) AL BB N
LT I CYEEF TP SEPRAITY_F - =
Lokale Indikatoren Glohabe | P ]

' Tabella ) Diagramm
Globale Indikatoren, A3_Sud_FR_Sud, 28.03.2010 00084, - 28002010 23:00 ABOR

%]
g

BEABBIEER

Q_MO | O MO -1

o &

1 W HFS3M0.TS
| S HFS31404
bi S HF ST,
| S HF X2 18
1 54 HF S350 68
| S S04 8
| 59 P 5342 28
1S 5048 0
| S NS 4
W RS 0
B S WP EMA S
W HF 5247 882
1 S HF SO0 T8
H W HF e
EJT007 S0 024
MEMT S8 0
744 55 0100
HF 5380 535 3
428 50 002
HF S84 415 5
DE4TT B0 080
WA S0 Ofa
29004 55 00.1
WHFENTS 3
P 5
W HPS D S
WHFE02T S
L R
W HPET Y
L ER
WHFS A S
W HFSAITR 5
P S
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Indicators

Datel Visualisiersng Berechnung  Optionen  Ansichl Eensier  Hafe

Cad B &8
ATO_FR_West | A73_Nord_FR_Hord | A73_Hord_FR_Sisd | A73_Sud_FR_Hord | A73_Sud_FR_Sin | A7_FR_Nord | A7_FR_Sud | Ao_Mste_FR_Mord | na_mate_F | »
A7_F# s E - = k4 g - 2 % g 5 ® g # Ty
i ¥ § 0§ § § B g § g g g g g g
& £ S & 4 £ H £ 4 & 3 3 5 £ 5
S 2 2 - i ¥ S z 2 L - - z E z
¥ g g 2 2 g F g g g g g ] g F
i ) i ) 1 o1 it ) ¥ ) ) i
s tomsmindu N e d e mmsgeeny AS 100 Gramechatzer Wald *102 Hewuz Biabelied (AT A% 204 Maddbrait AS 108 Uenbeim-Langendeinach (029) AS 108 Rothantuig 0.4.T, AS 100 Wiz (029)
D G S b rTurb Ve ek (% TOGZ]) W5 A0 Wiy gEsentsld W5 08 Golihoien (B13) A5 B0T Bad Windsheim (BET0) 140 Kreuz Feuchisan
902 Moz Biabalried (AT m
102 Kraur Biebalnad (ATT3I0
AS 100 Kitzingam (88) =]
i ] L3
Lokale Indikatoren | Globale Indikatoren | Plausibiatsimiikatoren |
O Apsolte Werte 8 Prozentuals Werte ® Tabelle O Diagramm
Stracka MO_kKM | MG_NAME SST_MAME | 85T D [DE_K. mil m2 | m3 | m4 m5 me mi1 mi2 | m13 | m14 | m15 | mi6 | mAT | mig | m19 |
A7_FR_Sud 630792 MG1 SWHFSE30L.. [nichiversorgt |302015291 |33 ] 0 a ] (] (] 1] 1] ] a 0 ] ] ] (1] =
AT_FR_Sdad E30792 M1 SWHFSE30... |nichtversongt | 302015291 (34 ] 0 (1] 0 (] ] 1] 1] o a 0 ] ] 0 a
A7_FR_Sud 651955 |EO1 EWHFSE51.. |nichiversorgt |302017451 |33 ] 0 a 0 (] (] 1] 1] ] a [t o ] 0 (1]
AT_FR_Sdad 651955 M1 SWHFSE51_... |nichtversongt (302017451 (34 ] 0 (1] 0 (] ] 1] 1] o a 0 ] ] 0 a
A7_FR_Sud 663800 |EO1 SWHFSE638 |nichiwersorgt |302018171 |33 ] 0 a 0 (] (] 1] 1] ] a [t o ] 0 (1]
AT_FR_Sdad E63800 MOQ1 SWHFSEEZE |nichtversongt (302018171 (34 ] 0 (1] 0 (] ] 1] 1] o a 0 ] ] 0 a
A7_FR_Sud 668950 |EO SWMLEGS1S  |nichiversesgt [302023729 105 ] 0 a 0 (] (] 1] 1] ] a [t o ] 0 (1]
AT_FR_Sdd E68950 MO SWNLEES.15  |nichtwarsongt | 302023729 (106 ] (] (1] 0 (] (] 1] 0 ] a 0 1] ] 0 a
A7_FR_Sud 668950 |EO SWNRGES1S  |nichiversosgt |302033705 |37 ] 0 a 0 (] (] 1] 1] ] a [t o ] 0 (1]
AT_FR_Sdd E65150 M1 SWHFSEES.15 nichtvarsongt | 302019611 (33 ] (] (1] 0 (] (] 1] 0 ] a 0 1] ] 0 a =
A7 _FR_Sud 66150 MOQ1 SWHFSEE9.15 nichtversorgt | 302019611 (34 ] 38 a3 58 (] (] 1] 1] ] a 0 ] ] 0 a
AT_FR_Sdd E70160 MO SWVREEI.96  |nichtwarsongt | 234545396 161 ] (] (1] 0 (] (] 1] 0 ] a 0 1] ] 0 a
A7 _FR_Sud 670695 MQ1 SWHFSETO... |nichtversorgt 302016731 (33 ] 0 a 0 (] (] 1] 1] ] a 0 ] ] 0 a
AT_FR_Sdd E70695 M1 SWHFSETO0L.. |nichtwarsongt (302016731 (34 ] (] (1] 0 (] (] 1] 0 ] a 0 1] ] 0 a
A7 _FR_Sud 671850 MO SWNRETZ05  |nichtversorgt (234947196 (97 ] 0 a 0 (] (] 1] 1] ] a 0 ] ] 0 a
AT_FR_Sdd 672050 M1 SWHFSET 205 nichtvarsongt | 2345946116 (33 ] (] (1] 0 (] (] 1] 0 ] a 0 1] ] 0 a
A7_FR_Sud E7 2050 MQ1 EWHFEET 205 nichtversorgt | 234546116 (34 ] 0 a 0 (] (] 1] 1] ] a 0 ] ] 0 a
AT_FR_Sdd 672250 MO SWVREF2.05  |nichtwarsongt | 334847556 161 ] (] (1] 0 (] (] 1] 0 ] a 0 1] ] 0 a
A7_FR_Sud E7 7600 MOQ1 EWHFEETTE |nichiversorgt | 234948376 (33 ] 0 a 0 (] (] 1] 1] ] a 0 ] ] 0 a -
AT_FR_Sdd 677600 MOQ1 SWHFSETT6 |nichtvarsongt | 2345948276 (34 ] (] (1] 0 (] (] 1] 0 ] a 0 1] ] 0 a
A7_FR_Sud EE4TS0 MO SW NREES.95  |nichtversorgt (234950076 (97 H -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1
AT_FR_Sdd EB4950 M1 SW HFSE84.95 nichtvarsongt | 234548996 (33 ] 0 (] (] 1] 0 ] a 0 ] 0 a
A7_FR_Sud EE4950 MQ1 EWHFEEE4.95 nichtversongt | 234948996 (34 H -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 -1 -1
AT_FR_Sdd EB5150 MO SWVREELSS  |nichtwarsongt | 334850436 (161 H al -1 -1 -1 -1 -1 -1 -1 -1 -1 1 al -1 -1
A7_FR_Sud E33150 MO SWNRESEIS  |nichtversorgt |234952236 (97 il -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 1 -1 - -1
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Next steps

o Further testing of algorithms and indicators

e Further software development

e Intensive networking with Urban Road Authorities

e Comparison of error detection of QUATRA and existing systems

P
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road & < (- net expected results

Expected results

QUATRA should be able to be used by various telematic operators to
offer user friendly data check services with the required quality.

- quality management tools for the assessment of traffic data on
freeways and in urban environments

- software which is able to import and use different kinds of data
streams and formats

- the software will inform operators about the quality standard by e.g.
issuing automated reports

P

———



E

i

.s
rotd research in europe

Thank you for your attention

Daniel Elias

Tel: +43 1 523 47 33-28
elias@nast.at
www.nast.at

P —

nast consulting TRANSVER

e’

P

nast consulting TRANSVER
-



mailto:elias@nast.at
http://www.nast.at/

road & < (- net appendix

Appendix

e,
nast consulting ZT GmbH/Transver GmbH 35



road & <[\ net model development

Statistical model

possible suspicions  non-suspicions

Sept.  (.024 0.976
Ot 0L030 0.970
Nov, 0,019 (.951
Dec.  0.021 0.979

Table %: Share of measurements classiciod as suspicious and non-suspicious according to
stratery based on prediction intervals and historical quantiles

possible sNSpCIons  NON-SUSpicions

Sep. 0,011 0.0980
Oct. 0.011 0.939
Nov. 0.011 RELH]
Dec. 0,011 (.95

Table 10:; Share of messurements classicied as suspicious and non-suspicions according to
stratery based on standardized residuals and historical guantiles

possible suspicious  non-suspicious

Sept. 0.06 0.94
Oct. 0.05 0.95
Now. 0.05 0.95
Dec. 0.06 0.94

Tahle 11: Detection of possible wrong measurements using robust techniques

P
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road — <[\ net project structure plan

N N N (7 N (7 N
- WP1- WP 2 - WP 3 - WP 4 - Software WP 5 - WP 6 -
Project Management state-of-the-art analysis Model Development Development field trial Evaluation
U\ NG O\ J J J
e N N N [ N ([ N [ )
1.1 Kick Off Meeting 2.1 literature review of 3.1 define general 4.1 define a software system 5.1 first test 6.1 evaluation and
Steering Committee data quality indicators and criteria and service business concept
for detectors on freeways
& D2\ DN _ RN RN J
4 N [ N N [ N (7 N
1.2 project structure plan 2.2 literature review of 3.2 define indicators 4.2 development 5.2 adaption and analysis
with project budget data quality for detectors specific for freeways online-freeway tool
and timetables in urban environment
- L 2N U\ . J
4 ) 4 N [~ N )
1.3 Meetings with Road 3.3 define indicators 4.2 development 5.3 second test
Authorities specific for urban networks urban - offline tool
- J - AN J J
)
1.4. coordination meetings 3.4 development
freeway model
- J - J
g < - ~ (] finished
1.5. finalisation 3.5. development urban 1
service model :] OngOI ng

N b N J () not started

P
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road @ - \net indicators and criteria

0 - not suitable, il and local 0 - not suitable, stationary and local
1 - suitable, data wE 1 - suitable, data ==
2 - partially suitable jgy.ks, 0cc..) 5 2 - partially suitable (gvks, occ..)
b1 =
5 H £ . 3tz 5 ¥ i.d
2 s E E § B Iz 'g = 5 |2
g §lssped ga | - PlEs g 1 §38%
i g Ehi% HE i Eip Sif°
< 23 Elk
walue cocupancy and flow example: i total raffic = total
5. minimum and maximum included in items M12-14 and M12 1 1 1 . _ . wehicles category 1 there can'tbe
thresholds 23. :‘(2) 3:% _\."F?II;:Z-ZEE? (QPkw any amount of vehicles for category 1 1 1 1 D o
The speed was calculated from g : g ;rz:tht:rgnres of gory
;"d ° d:f“:; :‘;:::I'T:: ofthe logical combination of parameters of #no HV b nted
- i i _ - - no as been coul average
16.  |speed exceeded the spead limit fundlemts! ciagram (can only b2 1 1 1 1 0 o 24 (M Qlkw=0 = Vlhw =255 speed must be 0 or cods 255 ! ! ! 1 o g
i evaluated of ndividual vehicle
3t the c d o, the speeds are available for analysis)
ataset was marked as P = 25 M4: QPkw =D = VPkw =255 #no car has been counted average | 1 1 1 0 ]
implausible - - e - speed must be 0 or code 255
The data was checked regarding check, i single vehicles can be . total traffic must be sum of all
7. " ence detected {data issue) 1 1 1 1 1 1 26 M3: QKfz = Qlkw vehicles N 1 1 1 1 0 o
regression curve second order | Freudenberger o7 ME: QKfz— Qlkw >0 = D < if ears have been counted average 1 1 1 1 0 I
was placed in a fundamental (2001) : VP kw car speed must increase
= diagram. Measurement data with 1 " 1 1 0 1
. a significant high distance to the if vehicles have been counted
regression cunve were marked as 2. M7:QKiz=0 = 0<VKiz average speed must be present 1 1 1 1 D a
suspect
~ if wehicles have been counted
The cosfiicient of detemination includsd in statistical mode! A auerage speed must be prasent L A ! o .
described how good the scather
[plot was represented by the covers item 1 - detector utiization
regression cunve. If the 20. M:0=t=T ime must be higher 0 and sharter 1 2 1 1 D o
19 coefficient of determination was 1 1 1 1 1 1} than time interval
[smiall, thers was only 3 small
comelation between o and q und
the detector was treated isq if no wehicle has been counted
possibly defect. R M1U:in’z =0 = 0=<Vg.Kizt)= during tme interval, averaged 1 2 1 1 0 0
Vg KEz(t-T) wehicle time mast be higher 0 and
ious fit iod
consenvation of flow: comparison nast consulting SSME 33 previous fims pen
of number of vehicles at TRANSVER
20, neughbouring raffic sites - under included in statistical model 1 2 1 1 1 1 " ehich is high
consideration of on- and off average vehicle speed s higl
ramplser an et en M11: VKE = UGrenz Be during a fime interval the detector
22, : - occupancy rate has to be below a 1 2 1 1 0 i
5 . . Byrenz certain reshold (fundamental
conservation of flow: comparison diagram)
[of number of heawy vehicles at %9
21. neughbeuring traffic sites - under (nast consuiting  |included in statistical model 1 i} 1 1 1 o
consideration of on- and off TRANSVER
ramps traffic wolumes during a certain time
33 M12: Qkfzmin < Qkfz < have to be within a certain range - 1 1 1 1 0 1
. Qkiz.max otherwise there is a disturbance -
total traffic must be the sum of refer to item 7
~ - - individual vehicle categonies. i no
22, g;ﬁfzu} 0P (@Lkw=0 UND vehicles total wers counted during 1 1 1 1 0 0
time period no car or HY can be
registered
P —
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road @f\ net indicators and criteria

0 - not suitable, i and local 0 - not suitable, and local
1 - suitable, data = 5 1 - suitable, data ==
2-partially suitable | (gvks oec) | 032 2-partially suitable | (qvks, occ.) data
5 - 5 =
i : Bl 4.4 5 . g z BBl i
H f 5 L g 4 2 z g g g 3| 3 E f.-
H 3 A E g i i J
t Bipsy| B IAREE R i
3 3 g EE
average HV speed during a certain
car volumes during 3 certain time a7 M18: Vikw,min < WLkw < time ha_s o heu_ithin 3 cErtain range 1 1 1 1 o a
24 M13: QPkw,min < QPkw = have to be within a certain range - i i i i o 0 VLK max mrerh:rngﬁé:?e is a disturbance -
. [QPkw.max otherwise there is a disturbance - _ _
refer to ftem T average car speed during a certain
e M17: VPkw,min = VPkw < fime ha_swhew_ithin:_anenain range 1 1 1 1 o a
(VPkw,max otherwise there is a disturbance -
HV volumes during a certain time nefermem;mw:'.d A From durs
35, M14: Qlkw min < Qlkw < have to be within a certain range - 1 " 1 1 0 g . . ) s mﬂ_ velice speed from durng
" |atkwma otherwise there is a disturbance - 2o, [M18: Vo Hfzmin Vg iz < 3 ceriain time has to b2 within 3 1 2 | 1 0 0
refer io ftem 7 Wig, Kfz.max c_enan range - otherwise there is 3
average car speed during a3 certain
. N time has to be within a certain ran,
average vehicke speed during 2 40 |M18:Bmin < B < Bmax nastconsufing | PNETYSe here s 2 disturbance M 2 1 1 o 0
28, |M1S: Kz min < UKEz < Wkizma pertan tme has to be within acertain 1 1 1 0 o TRANSVER  |cortotemd
range - othenwise there is 3 Germany: average car speed in right
disturbance - refer to item 7 freeway lane should be below
average car speed n |eft freeway
41, M20: VP links > WPkw, rechis lane [due to driver behaviour this 1 2 1 1 1] o
assumption can not be used for
Austrian motorways and wban
areas)
average vehicle speed at on-ioff
42 M21: VAustahrt < ramps during a certain time has to 1 o o 1 o 1
. WAusfahrt,grenz. be within a certain range - othenwise
there is a disturbance
HV wolume in left freeway lane
42 |M22: QLkwrechts > QLkw/links ﬁﬁ:imﬁ‘;mﬁg‘" e 2 2 1 1 ] ]
overtaking manouvres)
Indication of sources of emors
a4 [based on previous events of the should be included in a follow up 1 o B R ~
. same type that wers saved in the project
database
DAVINCI
Peak-Hour-lane occupancy: outside of operating hours the
45. ermonecus data outside of number of detected vehicles should 1 ] 1 1 i} 0
loperating howrs be below a certrain threshold
Acceptance monitor of speeds
{checking whether the traffic net part of core focus of quatra,
43, control strategy, which was BUSCH could be used for evaluation of 0 o 1] - - -
shown on the road, was accepted compliance to dynamic signage
by the drivers)

P
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road @f\ net indicators and criteria

0 - not suitable, stationary and local 0 - not suitable, stationary and local
1 - suitable, data “ﬂah"’"" 5 1 - suitable, data ﬂm"'""
§ 2 - partially suitable (qv.k.s, oce. ) 8 5 2 - partially suitable {gwks, occ.)
5 1 : Bl 4.4 5 t : i HEET
: E § ilEs Eggi = H ¢ j ils 3% g Es o
a3 = g é
i fipei] g : ES B3 B
S a i
) 3. menitoring levels potential benefit for software platfiorm( 1 1 1
For ﬂ: fmm project ihe“d wrong number of vehicles orno " o= Systeme and 43 TRAFFIC 1Q
possible fault scenarios and vehicle recorded, wrong R st potential benefit for software platform| 1 1 0 1 1 1
4T ot collectng decerig |FGSY AK 3520 |classification of vehicies, wrong 1 1 1
'nt:se reference note :reof speed, repetition of interval data, examined under a full range of
. $ included in legical enquiries M traffic {Free Flowing, Heavy
) traffic with flow breakdowns, Stop]
er——— I wih 65, start conditions, Varied MCH1528 included in some of the M rules 1 1 1 1 1 1
[45. IEDETH:)H x”a a indicator for data emor 1 1 1 1 1 0 classifications of vehicles) and
| (same ime Samp environmental conditions likely to
- be experienced on the network
g o results of research
comparison of volumes and OWS Metzpllot  |project high chance of queuing in comparison of data detection workshop Ny
49 |average spesds nastconsuing  |case of high volumes and low 1 1 ! 1 0 0 65, |values and mterpoisted data  |ASFINAG ﬁe"m""" benefit for sofaware platform| 1 1 1 1 1
average speeds {Quatra output) 01/2012 P

[comparison of volumes and DWS Metz piot in case of high traffic density

50, average speeds nast consuting ::mgﬁa?;:nbe high due to 1 1 1 1 o o
Highway Agencies’ requirements

51, I;;‘;:s::i;f ::‘:r:::.'r“ — potents benefitfor sofware plaform| 1 o 1 1 1 1
accuracy)

52 fault monitoring/reporting potential benefit for software platform{ 1 1 i - - -

Plausibiity check of short-term Faey
data, differentiation between M; 520 covered in item 16 2 1 0 - - -
nfiowing and outflowing traffic )

data quality requirements

4. ;ﬁ:;‘;}%“:;:‘:‘;““:sim QUANTIS included in some of the M rulss . . -

timeliness
55, missing data (guantities)

potential benefit for software platform|

output
. 0 potential benefit for software platform|
56, missing data (percentage) I 1 1 1 1 1 1
=7 missing data code 255 potential benefit for software platform| 1 1 1 1 0 1
. {quantities) output
missing data code 255 potential benefit for software platform|
58, 1 1 i 1 o o
il ) output
o . . nastconsulting  |patential benafit for software platform|
52, missing data code 0 (quantities) TRANSVER — 1 1 1 1 1 1
- . potential benefit for software platform|
6. missing data code 0 (percentage)| i 1 1 1 1 1 1
51 flagged data sets (resuiting out of potential benafit for software platform| 1 1 1 1 1 1
) quality checks - guantities) output
2z flagged data sets (resulting out of potential benefit for software platform| i i 1 i i i
} quality checks - percentage) output
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